An enrichment procedure, yielding plasmid deoxyribonucleic acid preparations normally containing less than 5% chromosomal contamination, has been devised for the isolation of plasmids from virtually all species of streptococci. The procedure is rapid, reproducible, and inexpensive, rqquiring no radioisotopes or density gradient centrifugation. The procedure can be used for routine screening of several hundred isolates in a short period of time, and plasmids obtained from 10-to 20-ml cultures can readily be visualized in agarose gels. 
The existence of plasmids in the genus Streptococcus was first reported in 1972 (4) , and interest in the study of plasmids in this important group of bacteria has intensified ever since. However, very little work appears to have been done with species of streptococci common to the human oral cavity. To our knowledge, with the exception of one strain of S. sanguis (17) and a few isolates of S. mutans which apparently all harbor the same plasmid (6, 14, 15) , no reports have appeared on the occurrence of extrachromosomal elements among the oral streptococci. In the past 3 years we have isolated numerous strains of streptococci from human dental plaque and have been attempting to study the plasmid DNA pool in these representatives of the oral flora.
Plasmid isolation techniques requiring dyebuoyant density gradient centrifugation were too cumbersome, expensive, and time consuming for preliminary screening of hundreds of isolates. Enrichment techniques which permit detection of plasmids directly on agarose gels, although appropriate for other bacterial genera (5, (8) (9) (10) or for certain strains of group N streptococci (11) (5) . After alkali denaturation, the volume of the lysate was raised to 2.95 ml by-the addition of water. The lysate was rapidly neutralized by the addition of 0.5 ml of 2 M Trishydrochloride (pH 7.0) and mixed by 10 gentle inversions in 30 s. An additional 0.5 ml of 2 M Tris-hydrochloride was added, and the lysate was mixed again as described above. High-molecular-weight chromosomal DNA was removed by SDS-NaCl precipitation (8) EDTA-50 mM NaCl, pH 8.0), and 20 ,ul was examined by agarose gel electrophoresis (13) . Eleven species of streptococci, comprising seven isolates from human dental plaque, one strain from the NIDR collection, and three laboratory strains whose plasmid composition had been previously described, were chosen to illustrate the plasmid screening procedure described here. Relevant properties of these strains are NIDRd collection Streptococci isolated from human dental plaque were identified according to the method of Facklam (7).
b Plasmid sizes were estimated from relative mobilities of the bands in the agarose gel illustrated in Fig. 1 , assuming each band to represent a CCC plasmid molecule. However, in certain cases a band may represent a relaxed form or a multimer of a smaller CCC plasmid molecule.
shown in Table 1 . Cultures of each of these strains were enriched for plasmid DNA as described above and then examined by agarose gel electrophoresis (Fig. 1) . Residual chromosomal DNA banded in the region of 25-Mdal covalently closed circular (CCC) plasmid DNA in the agarose gel illustrated in Fig. 1 (12) and are correlated with the migration of the plasmids in the CCC plasmid configuration.
plasmid-enriched preparations, derived from cultures which had been labeled with [3H]thymidine, to ethidium bromide-cesium chloride density gradient analyses. A typical result is illustrated in Fig. 2 . In most instances between 80 and 90% of the labeled DNA banded in the region of CCC plasmid DNA (fractions 10 to 15). In addition, when the DNA from the "chromosome" band in dye-buoyant density gradients was examined by electron microscopy, although many of the molecules were obviously linear, a significant proportion consisted of open circles of distinct sizes (data not shown). In at least two instances the sizes calculated from contour length measurements of open circles corresponded to agarose gel bands exhibiting mobilities expected of nicked plasmids of the sizes estimated from the contour lengths.
The results presented here show that the plasmid screening procedure yields a preparation which is generally contaminated with less than 5% chromosomal DNA. The combined dyebuoyant density gradient and electron microscopic analyses provided evidence that the bands visualized in agarose gels represented distinct species of either CCC or open circular plasmid DNA.
The enrichment procedure can be used for routine screening of several bacterial strains at a time, and visualization of plasmid bands in agarose gels can usually be achieved by applying 5 sample derived from the equivalent of 4 ml of culture, or less. The procedure is rapid, reproducible, and inexpensive, requiring neither radioisotopes nor density gradients for preliminary screening purposes. We have successfully employed the enrichment procedure for preparative purposes, starting with cells from 400 to 800 ml of culture. With appropriate minor modifications, the procedure has also been used for the isolation of plasmids from gram-negative and other gram-positive bacteria.
